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Table 1: Serological results for Salmonella per isolated serotype
Conclusions: At the individual level, associations were found between the serological and the
bacteriological diagnosis for Salmonella, although they are not significant. These discrepancies
should be taken into account when designing Salmonella control programs based on serology.
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Summary: The aim of this study was to evaluate different selective enrichment broths and DNA
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extraction techniques on the detection of Salmonella Typhimurium in swine feces by PCR. Feces
samples (n=10) were inoculated with approximately 102 Salmonella Typhimurium organisms, first
enriched in GN-Hajna broth and secondly enriched in Rappaport-Vassiliadis, Muller-Kaufmann
tetrathionate and selenite-cystine broths. In order to produce DNA-templates for PCR, aliquots from
the broths were subjected to three DNA extraction methods: boiling-centrifugation, salting-out and
phenol-chloroform. Detection of Salmonella was significant lower when phenol-chloroform was
applied to selenite-cystine and Muller-Kaufmann tetrathionate (P<0.05). The boiling-centrifugation
technique had best cost/benefit ratio and can be successfully used as a rapid DNA template
preparation from the three enriched broths tested.
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Introduction: Polymerase chain reaction (PCR) based-methods for detection of Salmonella from
clinical specimens have been of great interest to researchers considering it is pointed out to be
faster and more sensitive than standard bacteriological procedures. However, many PCR-inhibitory
substances are present in clinical samples, specially in feces. The use of PCR coupled to selective
enrichment media has been shown to increase considerably the sensitivity of the PCR as they allow
the increase of the Salmonella organisms in the sample and dilute inhibitors. However, some enrichment
media have also been pointed out to inhibit PCR as well. The aim of this study was to evaluate different
selective enrichment broths and DNA extraction techniques on the detection of Salmonella Typhimurium
in swine feces by PCR. 
Material and Methods: Feces samples from ten sows from a herd in which no Salmonella was isolated
previously were collected, homogenised and subdivided in two tem-gram parcels. One of them was
inoculated with Salmonella Typhimurium organisms (100 organisms/g) while the other received sterile
media. The samples were first enriched in GN-Hajna broth (1:10) and secondly enriched in Rappaport-
Vassiliadis (RV, 1:100), Muller-Kaufmann tetrathionate (TT,1:10) and selenite-cystine (SC, 1:10) broths. After
incubation, aliquots were streaked onto XLT4 plates, which were incubated overnight at 37∞C. Aliquots
from the broths were subjected to three DNA extraction methods: boiling-centrifugation (M1), salting-
out (M2) and phenol-chloroform (M3). In M1 (Soumet et al., 1994), an aliquot (1 mL) was centrifuged
(13,000g, 3 min), the pellet resuspended in sterile bi-distilled water (100 mL) and boiled (95 ∞C, 10 min).
The samples were finally centrifuged (8,000g, 3 min) before use. The salting-out technique for DNA
precipitation (M2) was performed using a commercial kit (Puregene‚, Gentra). For M3, a protocol
described by Oliveira et al. (2002) was used. Shortly, aliquots of 1 mL were centrifuged (2,000g, 4 min)
and the pellet was resuspended in TE (10mM Tris-HCL pH 8, 1mM Na2EDTA), 25 mL 10%SDS and proteinase
K (20 mg/mL) and incubated (55∞C, 30 min). Afterwards, phenol-chloroform pH 8 was added (1:1) and
the samples centrifuged (10,000g, 4 min). The DNA was precipitated with 3M sodium acetate and
cold isopropanol. The samples were centrifuged (16,000g, 10 min) and the pellet washed with 80%
ethanol. The final pellet was resuspended in 50 mL of TE. 
The PCR amplification mixture (25mL) consisted of MgCl2 (2 mM), dNTP (50 mM of each deoxynucleoside
triphosphate), primers (0.4 pmol of each) and Taq DNA polymerase (1 U). A primer set (S18 and S19)
was used for genus specific detection of Salmonella (Kwang et al., 1996). 
The comparative effectiveness among the selective broths on Salmonella detection by PCR was
evaluated by a test to compare binomial proportions. 
Results: Salmonella Typhimurium was recovered from all ten samples enriched in TT and only from
four samples enriched in each RV and CS. The results from PCR are shown in Table 1. Detection of
Salmonella was significant lower when M3 was applied to SC and TT (P<0.05). 
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Table 1. Salmonella Typhimurium detection by PCR in ten porcine stool samples artificially
inoculated with 102 CFU/g. The methods for DNA isolation from feces were boiling-centrifugation
(M1), salting-out (M2) and phenol-chloroform (M3) and were applied to the enriched broths
selenite-cystine (SC), tetrathionate Muller-Kaufmann (TT) and Rappaport-Vassiliadis (RV).;*:
Significant difference (P<0.05).
Discussion: According to the results, RV broth seemed to be suitable to the three evaluated DNA
extraction techniques. PCR effectiveness was lower (P<0.05) when either TT or SC were used for DNA-
template preparation by the phenol-chloroform technique. Selenite-cystine broth has been pointed
out to be less inhibitory than TT and RV (Stone et al., 1994). However, many reports describe the direct
use of enrichment broths as DNA-template. Similar results between selenite and Rappaport-Vassiliadis
broths were reported by Kongmuang et al. (1994). 
Considering the higher microbiological isolation rate provided by the TT broth, the good PCR results
seen in this medium were possibly affected by the high number of Salmonella yielded. 
The remarkable speed and low cost of the boiling-centrifugation technique must be emphasised.
Furthermore, we have demonstrated that RV, SC and TT can be successfully used as source of DNA
for PCR. This information is valuable since complex DNA extraction methods are expensive, time-
consuming and laborious. Finally, SC and TT broths must be avoided when DNA extraction is performed
with phenol-chloroform. 
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